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4.应用领先的 ArcGIS 软件平台和 Oracle 9i 大型数据库系统，基于 B/S、






































Underground Pipelines are important components of urban infrastructure, and 
which offer major information in the urban programming, construction and 
management. Urban underground pipelines are just like the “nervous” and “vascular” 
of human body, which transmit information and transport energy day and night. It is 
the material basis of the urban’s survival and development and is called “lifeline”. 
To master and ascertain the status of urban underground pipelines, to set up 
advanced underground pipelines management system, and to enforce underground 
pipelines dynamic-update mechanism and file archiving system strictly, which are the 
requirements of not only the urban’s economic and social development, but also the 
urban programming, construction and management. Moreover, it is the requirements 
of seismic, prevention and response to emergent accidents. It is great realistic and 
far-reaching historical significance to maintain the normal operations of urban 
“lifeline”, to guarantee people’s common operations and social development. 
In this dissertation, the project of “The Detecting and Surveying Underground 
Pipelines and Its Information Construction” is taken as background. The Author 
involved in the whole project and focused on the construction and implementation of 
underground pipelines management system, especially studied on the technical 
standards system, database building technology, data model, system development and 
system architecture design based on Oracle 9i and ArcGIS platform for urban 
underground pipelines project construction. With research and implementation on 
underground pipelines information management from technical and management 
mechanism, we solved some key problems and algorithms for underground pipelines 
management system (brief. XMUPIS) and set up dynamic-update mechanism of 
underground pipelines. So the reality and veracity of pipelines data are ensured, and 
the functions such as spatial analysis and decision support for underground pipelines 
are also exerted effectively. Major contributions of this dissertation are as follows. 
1. Based on the study of urban underground pipelines information construction at 
home and abroad, with the detecting and surveying experience and system applying 
requirements, those ideas such as the technical standards system for underground 
pipelines project, information management model for underground pipelines and 
dynamic-update mechanism are provided innovatively. Those also provide technical 















management system. Meanwhile, this project is considered as a successful example 
for other domestic cities in the information construction of underground pipelines. 
2. In order to ensure the quality of database building, the “Database Building 
Rules for Underground Pipelines System in Xiamen” system was established, and the 
database building for the reunification of synthetic underground pipelines and relief 
map by using Geodatabase Spatial Data Model was realized firstly. Those data include 
synthetic underground pipelines, 1:500 zonary relief maps and 1:1000 all elements 
relief maps. It is beneficial for underground pipelines to a deeply network analysis 
such as explosion analysis, valve clearance analysis, longitudinal-cross section 
analysis and 3D dynamic display, etc. 
3. During the database construction, we have put forward the standards of 
underground pipelines in the database structure design, hierarchical design, 
classification and coding methods, and set up the Geodatabase Data Model of 
“Network – Pipeline – Segment – Point” by adopting dynamic segmentation 
technology. Based on Geodatabase Data Model, the database building of content, 
process and implementation were studied deeply. Thus, those key problems in the 
system development are solved such as underground pipelines spatial data gathering 
and building, 3D emulation of pipeline, optimization of special pipelines based on 
genetic algorithms and distributed application, etc. 
4. With the leading ArcGIS software platform and Oracle 9i database system, 
based on the combined model of B/S and C/S, the scalable system architecture was 
raised which included five professional subsystems such as synthetic application, 
database building, dynamic update, inner network and outer network publishing by 
the combination of Geodatabase, ArcObjects and MapObjects. Those subsystems are 
designed according to the user’s requirements and each one keeps both independent 
and data sharing. So, the technical support for different application requirements is 
provided respectively. 
5. The XMUPIS was analyzed and designed scientifically and induced software 
supervision mechanism in the processing of system developing. The aim is to build 
the system with some certain stability, standardization, practicality, expansion and 
maintenance. This system realized some functions based on the digital relief map and 
underground pipelines database which are pipelines data management, query and 
display, statistics and output, section analysis, spatial analysis, pipeline projects aided 
design, integrated maps, 3D pipeline emulation, etc.. 
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可，我们要对子孙后代负责”。建设部于 1996 年 4 月 18 日成立了以李振东副部
长为组长的地下管线管理技术专业委员会，1997 年 12 月 1 日颁布了《城市地下
空间开发利用管理规定》，1998 年 4 月 3 日颁布了《关于加强城市地下管线规划
管理的通知》，2005 年 1 月 7 日又颁布了《城市地下管线工程档案管理办法》，
藉以加强对地下管线的管理[1]。 












































1.2  地下管线概述 














































01 基础地形 点、线、非汉字注记及独立井 JCDX 暗灰 
02 控 制 点 控制点及注记 KZD 黑色 







05 污水 WS 褐色 

















10 工    业 管线、管线点、窨井、其它点状符号注记、管
线点属性成果表和管线属性成果表 GY 黑色 
11 路    灯 管线、管线点、窨井、其它点状符号注记、管
线点属性成果表和管线属性成果表 LN 大红 
12 电    力 DL 大红 
























16 吉通 JT 绿色 
17 移动 YD 绿色 
18 光纤 GQ 绿色 
19 
信 
保密 BM 绿色 











23 放 大 框 表示放大范围的虚线框 FD 黑色 
24 扯    旗 扯旗内容、扯旗线、断面位置、断面号 CQ 综合 










































727 分钟，直接经济损失达 70 多万元。 
近年来，我市由于地下管线资料缺漏，造成施工单位盲目施工而损坏地下管
线的事故也屡有发生。 
厦门市 1994 年 7 月 18 日，在莲花路口、厦融宾馆对面工地，因施工地下电
力管线时，挖断煤气中压管，引起燃烧，导致了城市大面积、长时间的停气。 
厦门市 1998 年 8 月 12 日，市自来水公司在铺设胡里山地段管道过程中，由
于不了解地下管线的敷设状况，导致挖断了连接厦大东区的电脑网络光缆，造成
厦门大学东区的电脑网络中断 4天等等。 
厦门市 2001 年 4 月 13 日，高殿村盖新楼时，因事先没有详细查看地下管线
情况，致使水泥桩基挤破直径 1000 毫米的供水干管，多家民房受淹。 
厦门市 2003 年 4 月 22 日，湖明路附近某拆迁公司机械施工时，由于施工单
位未按规定向燃气公司申请地下管线施工安全确认，不慎将一根直径 150 毫米的
煤气管震破，造成管道煤气泄漏，100 多户居民煤气供应中断。 
厦门市 2004 年 8 月 10 日，松柏屿后南里公交车站旁的世嘉花园工地发生一
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